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[*m±] 
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(57) [Abstract] (There is an amendment.) 

[Objective] It is superior in heat resistance, composition for act 
ive optical waveguide which at sametime is superior in optical 
switching and modulation or other optical signal processing, it 
offers production method andthe active optical waveguide of 
active optical waveguide which uses this. 

[Constitution] With composition for active optical waveguide 
which includes fluorinated polyarric acid and electricity optical 
material, the electricity optical material General Formula (I) 



Composition for active optical waveguide which is a compound 
which is displayed with the(Inside of Formula, As for Rl 
hydrogen atom, cyano group , phenyl group , amino group , 
alkoxy group , acyl amino group , alkyl thio group , the alkyl 
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[tt*«i] 7v*ftiKurs K»atf««**tt» 
[lb 13 




(i) 



7J^*vS, 7v;U7S/gL 7)\>*)\> : f*&* 



. 9 (5 89nm) , mWm<2. 6-3. 5 ( 1 MHz) R 



group , alkoxy carbonyl group , carbamoyl group or 
heterocyclic group are shown, R3 and R4 thegroup or R3 and 
R4 which is similar to Rl in respectiveindependence connecting 
shows atom group which forms ring which isformed, everything 
ofRl and R3andR4 not to be a hydrogen atom, the R2 
shows hydrogen atom, alkyl group or acyl group. ), 
production method and active optical waveguide of active 
optical waveguide which uses this. 



[Claim®] 

[Claim 1] With composition for active optical waveguide whic 
h includes fluorinated polyamic acid and electricity optical 
material,the electricity optical material General Formula (I) 

[Chemical Formula 1] 



Composition for active optical waveguide which is a compound 
which is displayed with the(Inside of Formula, As for Rl 
hydrogen atom , cyano group , phenyl group , amino group , 
alkoxy group , acyl amino group , alkyl thio group , the alkyl 
group , alkoxy carbonyl group , carbamoyl group or 
heterocyclic group are shown, R3 and R4 thegroup or R3 and 
R4 which is similar to Rl in respectiveindependence connecting, 
shows atom group which forms ring which isformed, there are 
not times when everything of Rl and R3 and R4is hydrogen 
atom, R2 shows hydrogen atom, alkyl group or acyl group. ). 



[Claim2] Rxwrinatedpolyanic acid doing, inide ring closing 
when becoming fluorinated polymide, index of refraction thel . 
4 to 1 .9(589 nm) and dielectric constant composition for 
active optical waveguide which is stated in theClaim 1 which is 
something where 2.6 to 3.5(1 MHz) and glass transition 
terrperature (Tg) become the300 °C or higher. 

[Claim3] Huorinated polyamic acid, Formula (II-l) 
[Chemical Formula 2] 



[ft 2] 




(ii- i) 
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[ft 3] 



So are displayed repeat unit and Formula (II-2) which 
[Chemical Formula 3] 



□ 
II 

C^^^C-OHy ( / s. 



(II-2) 



■C$$tt-6ISy3SL*fi©'>3S< 1 lf£ (IH-1 Soatleastoneandfomiilaofi^ 



[ft 4] 




[ft 5] 




^^ft* D, J75 KBrCfc*»*3M X!*21S$07*T 
C»*«4] 1*11, 2Xte3E«<D7*T-f 7ft 



[|M 5 ] 4 IBS 07 T -T ^*»S**«)« 



1) 

[Chemical Formula 4] 



(in- i) 



So are displayed repeat unit and Fomula (III-2) which 
[Chemical Formula 5] 



(III- 2) 



So composition for active optical waveguide which is stated in 
Claim 1 or 2 which is afluorinated polyamic acid which 
possesses at least one of repeat unit which is displayed 

[Claim4] irride ring closing doing fluorinated polyamic acid in 
composition for active optical waveguide, which is statedin 
Claim 1, 2 or 3, production method of active optical waveguide 
where it makes fluorinated rx>lyinide,orientation does 



[Claim 5] Active optical waveguide which is produced by prod 
uctionnEthod of active optical waveguide which is statedin 



Claim4. 



[000 1] 



[Description of the Invention] 
[0001] 
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aim. z*it«i^7^T-f^ft»a*©***atf 



[0002] 

[tt3fe©a«3 t^hXU^ hP-^7X I C (OE I C 
) C£lt«£S*ftKli. WbL i Nb0 3 , L i T 
a0 3< PLZT, Sr 2 Nb 2 0 7 l(DiWPfflL^ 

t <t < wrs l t i*tt«<» »*f ttizit^r «n 

/^>7ijU-h ( P MM A) ut't<mi)$)\~w$i£*ix 
US**, *^X|£»aS (Tg) tfl 5 0°C*I£H£<O 
E I CR5t*(=3^*^* 2 0 0 o Ciii±C0;Sgl^fct^'C^- 



[0 0 0 3] 

*sa»<D«fis*atf7^T-r^**a»*attt-6t. 



[0004] 



[Field of Industrial Application] This invention conposition fo 
r active optical waveguide, regards production method and 
active optical waveguide ofthe active optical waveguide which 
usesthis. 

[0002] 

[Prior Art] From Li NbG3, li Ta03, PLZT and Sr2Nb207 or 
other inorganic material are usedfor optical waveguide in 
optoelectronics IC (OHQ, until recently. But, there is a 
problem where high frequency band where these material 
deliquescence andthe low suffering destructive threshold , 
rurtherrmre because ofhigh dielectric constantthe response 
speed are slow, because of that can apply is limited Vis-a-vis 
this suffering destructive threshold is superior such as itis high in 
comparison with inorganic material organic polymeric material 
generally withouteither deliquescence, but as for this kind of 
polymeric material there is not a orientationgenerally, you 
cannot use this way as optical switch and modulation element or 
other material whichutilize electricity optics effect. "While 
heating vis-a-vis polymeric material which does not have 
orientationgenerally, applying it does direct current electric 
field and orientation does, it canuse technique which reveals 
electricity optics effect with namely, poling , but you resetto 
ambient temperature after polling and orientation is lost by 
fact thatit leaves and fact that you use, there is a serious 
problem where electricity optics effect disappears. Until 
recently, polyrrEthylrrethacry^ etc is researched 

in strenuous as polymeroptical waveguide charge, but there is a 
problem where orientation which is revealedwith polling glass 
transition tenperature (Tg) 150 °C extent in temperature of 
200 °C or higher whichcatches low during OHC producing 
disappears completely. 

[0003] 

[Problems to be Solved by the Invention] As for this invention, 
as description above considering to problem of thePrior Art, 
being sorrething which it is possible, composition for active 
optical waveguidewhich can be applied to high frequency band 
which is superior in heat resistance , and electricity optics 
effect is wide, it is a production method of active optical 
waveguide which uses this andsomething which offers active 
optical waveguide. 

[0004] 

[Means to Solve the Problems] As for this invention, with com 
position for active optical waveguide which includes the 
fluorinated polyarric acid and electricity optical material, 
electricity optical material General Formula (I) 
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[Chemical Forrrula 6] 




(i) 



R 1 



*, 7JU3*vg. 7*>Jb75y^ 7)l*)l=f*&. 

Xli£3IJg££^U R3&i;R4|i^tL^n343tl^R 1 «i: 
^^0^XliR3i: R^ktf&faLZMtfLt 
Z>W.*&Z*L, RK RS&^R^-T^T^^K^^T* 

&£^T) T*a£*l5fc£^T-fc677x^ft^;:£S& 



It regards corrposition for active optical waveguide which is a c 
ompound which is displayedwith (Inside of Formula, As for Rl 
hydrogen atom , cyano group , phenyl group , amino group , 
alicoxy group , acyl amino group , alkyl thio group , the alkyl 
group , alkoxycaibonyl group , carbamoyl group or 
heterocyclic group are shown, R3 and R.4 thegroup or R3 and 
R4 which is similar to Rl m respectiveindependence connecting, 
shows atom group which forms ring which isformed, there are 
not times when everything of Rl and R3 and R4is hydrogen 
atom, R2 shows hydrogen atom, alkyi group or acyl group. ). 



[0005] ±B7<?T-^^^tmim 



[oooe] ttz, ±&7<?t 



[0007] UT*§£WZ&ffi\-tRW?%° *&®\zm 

K>, N , N-v^fil/7th 
7 5 K, N, N-v^f»A75 K^i'O^ti^ 
5§&*T% '>£< t*>-J5tfV)\'-*n& s 7JU*P7JU 

Tl±, flllxtf, 3-7JU*-P-1* 2-7i~l/>v7 
4-7;i/^-P-1> 2-7i-l/>v75>, 3 
, 4- v7JU*P-- K 2-7xZU>v7S>, 3- 
7;U^P-1, 3-7i-i/>v7=>, 4-7Jl/*P 
-1, 3 -7i-l/>v7S>, 3, 4-v7JbtP- 
1, 3-7i-l/>v75X 3-7Jl/*P-1, 4- 
7i-U>v75>, 4 -7;i/*P- 1 , 4-7I-U 
>V7?>, 3, 4-v7il/tP-1, 4-7i-l/> 
v7= > s 3-h'J7Jl/^-P^^;U-1, 2-7i-b 
>^7 5>, 4-MJ7;i/tP^f^"1> 2-7i- 
U>v7 5>, 3-h'J7;itP^f^-1> 3-7i 
zlx>v7S>, 4-hM7;i>*P*^U-1, 3-7 



[0005] In addition, it re^rds production method of active optic 
al waveguide where this invention, the irride ring closing doing 
fluorinated polyanic acid in composition for above-mentioned 
active optical waveguide^nakes fluorinated polyimide, 
orientation does electricity optical material and densely makes 
feature. 

[0006] In addition, this invention regards active optical wavegu 
ide which is produced by theproduction method of above- 
mentioned active optical waveguide. 

[0007] Below this invention is explained in detail. With polya 
nicacid which possesses fluoro group and fluoroalkyl group 
etc, be able toproduce fluorinated polyanic acid which is used 
for this invention, with condition which issurilar to production 
of conventional polyanic acid, reacting, it can produce 
thedianine and tetracarboxylic acid or its derivative where N- 
rrEthyl - 2 - pyrrol i done , in N,N-dimethylacetamide and the 
N^<lmTethylforrnamide or other polar organic solvent, at 
least one is substituted generally with fluoro group and the 
fluoroalkyl group, fluoro group , Is substituted with fluoroalkyl 
group etc as diamine which, for example 3 - fluoro -1,2- 
phenylenediarrine , 4 - fluoro - 1, 2 - phenylenedianine , 3, 4- 
di fluoro - 1, 2 - phenylenedianine , 3 - fluoro - 1, 3- 
phenylenedianine , 4 - fluoro -1,3- phenylenedianine , 3, 4- 
di fluoro - 1, 3- phenylenedianine , 3 - fluoro- 1,4- 
phenylenedianine and 4 - fluoro - 1, 4 - phenylenedianine 
and 3, 4-di fluoro -1,4- phenyl enedi amine and 3 - 
trifluororrethyl - 1, 2 - phenylenedianine , 4 - trifluoromethyl 
- 1, 2 - phenylenedianine , 3 - trifluoromethyl- 1, 3- 
phenylenedianine , 4 - trifluoromethyi -1,3- 
phenylenedianine , 3 - trifluoromethyl - 1,4- 
phen^enedianine and the4 - trifluoromethyl - 1, you can list 
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1- U>v75>, 3- hU^iUtf-ny**-!. 4- 

-7x-U>v7S>, 2, 2' - (fXh'J7JVtO 
y^H,) 4' -v7?y t'7x-Jk 2> 2' - 

[0 0 0 8] $f:7ibtP«, 7**P7^*A4We 

2- tfX (2, 3-V**v7i^) 
)\,*azfQ^y* K 4-t*X (3. 4-v*^#**> 

2' 3' % 4, 4' -t*7x-JU 

2. 2' -t*X (h'J7ibtP^ 
Jl,) -3. 3' . 4, 4' -lf7x-;Ux h^*iU»R> 

If btl5. ftfc, JiEW^<D7^^PS, 7iU^P7;U 

[0 0 09] *%®{zte\f%yv1fkfctf l )T* KBiti, 

5 8 9nm) , RM5A<2. 6-3. 5 ( 1 MHz) 
Xfc&ifig (Tg) tf30 0 < CW±fc«*©* c ff*U* 



[ooio] *£E(::fcit£7'vfMb7pJ7£ Kgftii, 



[ft 7] 




(II 



o o 



[lb 8] 




(ii 



4 - phenylenediarrnne , 2, 2 ' - (bis trifluoromethyl) - 4, 4'-di 
amino biphenyi , the 2, 2 '-di fluoro - 4 and 4'-di amino 
biphenyi etc. 



[0008] In addition for example 1 - fluoro pyromellitic acid , 1, 
4-di fluoro pyromellitic acid , 1 - trifluoromethyl pyromellitic 
acid , 2, 2 - bis (2, 3-di carboxy phenyl) - hexafluoropropane , 
thel , 4 - bis (3, 4-di carboxy trifluoro phenoxy) tetrafluoro 
benzene and 2, 2 '-di fluoro - 3, 3', 4 5 the4' - biphenyi 
tetracarboxyiic acid , 2, 2 ' - bis (trifluoromethyl) - 3, 3', 4, 4' - 
biphenyi tetracarboxyiic acid and these acid anhydride , youcan 
list acid chloride and esterified compound etc as acid anhydride , 
acid chloride and the esterified compound as tetracarboxyiic 
acid and its derivative which are substituted with fluoro group 
and fluoroalkyl group etc. Furthermore , it is possible to use 
unsubstituted diamine and tetracarboxyiic acid and its 
derivativewith such as fluoro group does not obstruct object of 
this invention and fluoroalkyl groupother than description 
above in range which. 

[0009] As for fluorinated polyairic acid in this invention, elect 
ricity optics effect, from heat resistance or other point, the 
imide ring closing doing, when becoming fluorinated polyinide, 
index of refraction 1.4 to 1 .9(589 nm) and the dielectric 
constant those where 2.6 to 3.5(1 MHz) and gjass transition 
temperature (Tg) become 300 °C or hi^er isdesirable. 

[001 0] As for fluorinated polyairic acid in this invention, elect 
ricity optics effect, from heat resistance or other point, the 
Formula (H-l) 

[Chemical Formula 7] 



So are displayed repeat unit and Formula (n-2) which 
[Chemical Formula 8] 
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-ea£*i&«y£L#&©'J?fc< tn^t* Clll — i So at least one and fotrnula of repeat unit wlrich is delayed (III- 




*a*tis«ysuiMiai;a (111-2) 
[fci 0] 




[0011] 7?*fl;>K»J7 3 K»*(=ffiK (11-1 

) -ea**i*ii«aLJiitt3u*TOE< cii-2] -?s*£ 

*iS«ySL*tt*#*.*Ktt. W*tf. vT5>tU 
T2, 2' - (t*X HJ ^^P/^JU) -4, 4' - 

[00 12] 7^5Hfc**'J7 5 K8fc*l=«rE* Clll — -i 
) T?a*fcWJ»L*ttXttlMB* (1 1 1- 2) V&t 
tL§«yiSU#ti&4?t4l^ v7S>tL 
t2, 2' - (t'AhU7UnyfjW -4, 4' - 

LT2. 2' -t*X (hU7Jl/tP^f^) -3. 3 ' 

[0 0 13] *56S^fc«tS7^^b7KU7S Ki££<< 
S Kffl»$-&-SZtl=J:yi»&ti*7v*^»K , J-f 5 F 

xi±bUE^ cii-2) -easnftayat**^** 



i) 

[Chemical Fonmla 9] 
(ni-i) 

So are displayed repeat unit and Formula (III-2) which 
[Chemical Formula 10] 

(III- 2) 



So it is a fluorinated polyamic acid which possesses at least one 
of repeat unit which isdisplayed, it is desirable densely. 

[001 1] To give repeat unit which in fluorinated polyamic acid i 
s displayed with theaforementioned Formula (II- 1) or repeat 
unit which is displayed with theaforementioned Formula (H-2), 
as for example diarrine pyromellitic acid anhydride should have 
been usedmaking use of 2? - (bis trifluoromethyl) - 4 5 4'-di 
amino biphenyl, as tetracarboxylic acid anhydride. 

[0012] To give repeat unit which in fluorinated polyamic acid i 
s displayed with theaforementioned type (III - 1) or repeat unit 
which is displayed with theaforementioned Formula (m-2), as 
for example diamine 27 - bis (trifluoromethyl) - 3^ , ,4,4' - 
biphenyl tetracarboxylic acid anhydride should have been 
usediraking use of 2? - (bis trifluoromethyl) - 4,4'-di amino 
biphenyl, as tetracarboxylic acid anhydride. 

[0013] You can adjust index of refraction of fluorinated polyim 
ide which is acquired by inide ring closing doing fluorinated 
polyamic acid in this invention, easily with types of diamine 
andthe tetracarboxylic acid and its derivative which are used and 
selecting usage appropriately. When content of repeat unit 
which is displayed with repeat unit oraforementioned Formula 
(II-2) which is displayed with aforementioned Formula (Tl-l)in 
for example fluorinated polyamic acid is increased, index of 
refraction of fluorinated polyirnide which isacquired can be 
increased On one hand, when content of repeat unit which is 
displayed with therepeat unit or aforementioned Formula (III- 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTAcannot 

be held liable for any detrirrent from its use. WWW: http://www.intlscience.com Tel:80O430-5727) 



P.8 



JP 96041 324A Machine Translation 
[0 0 1 4] **WI=fc^TI4, v75^f h7*/l^ 

#£gte5~4 0SS%, #1-1 0-2 5lf%t^^) 

K>*i*0lH]*2«iS (20°C)^ 2000-80 00 
rf>a I* <* 4000~6000mPa- 



[0015] **iur=isit«7v*ft»Ky-f s Ktt, ® 




(ii) 



■C«**i-6«yfiL*f4RtfTEa (HI) 



[flsl 2] 




[0016] *«W(=feit5«ft***t»»* ffi&t£& 



2) which is displayed with theaforementioned type (HI - 1) in 
fluorinated polyamic acid is increased, index ofrefractionof 
fluorinated polyirride which is acquired can be decreased 

[00 14] Regarding to this invention, you can use diamine and te 
tracarboxylic acid or its derivative, not onlyusing with single, 
combining diamine and tetracarboxylic acid or its derivative of 
multiple. That case, total and multiple or single tetracarboxylic 
acid or its derivative of number of moles of thediamine of 
multiple or single total of number of moles is equal, or almost it 
triesto become equal, is desirable densely, solid component 
concentration of solution is 5 to 40 weight % and especially 1 0 
to 25 weight % in thesolution of fluorinated polyamic acid 
which is acquired with reaction of dianineand tetracarboxylic 
acid or its derivative, it is desirable densely. In addition, as for 
fluorinated polyamic acid, at time of solid component 
concentration 15 wei^tt %, rotational viscosity (20 °Q ofthe n - 
methyl - 2 - pyrrolidone solution, those which are a 2000 to 
8000 mPa*s is desirable, those whichare a 4000 to 6000 mPa*s 
are more desirable. 

[001 5] As for fliiorinated polyirride in this invention, electricit 
y optics effect, from heat resistance or other point, thebelow- 
mentioned Formula (II) 

[Chemical Formula 1 1] 



So are displayed repeat unit and below-mentioned Formula (III) 
which 

[Chemical Formula 12] 



(in) 



So it is a fliiorinated polyinide which possesses repeat unit whic 
his displayed, it isdesirable densely. 

[0016] As for electricity optical material in this invention, fro 
mpoint of heat resistance and electricity opticseffect, 
General Formula (I) 
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[Chemical Fomula 13] 



I 



7JU=i*$>*. 7'>il/7S/S, TiW+JU^^"*, 

6Jf^£*U RU RSftlWor^-Ctf**!*** 
fc£C£l*fc<, RSI***©*. 7JU*JUSXIi7vJU 



It makes compound which is displayed with (Inside of Formula, 
As for Rl hydrogen atom , cyano group , phenyl group , 
amino group , alkoxy group , acyl amino group , alkyl thio 
group , the alkyi group , alkoxy carbonyl group, carbamoyl 
group or heterocyclic group are shown, R3 and R4 thegroup 
or R3 and R4 which is similar to Rl in respectiveindependence 
connecting, shows atom group which forms ring which isformed, 
there are not times when everything of Rl and R3 and R4is 
hydrogen atom, R2 shows hydrogen atom , alkyl group or 
acyi group. ). 



[0 0 17] ( I ) T>mZtiZit£®k LT 

[0 0 18] 



[0017] Like below for example it can enurrerate compound as 
compound which isdisplayed with this General Fomula (I). 

[0018] 
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[Chemical Formula 14] 




[0 0 19] 



UtGto i ) 

(-ft** 2) 

[0019] 
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[0 0 20] 



[Chemical Formia 15] 



(•ftStt 1 1 ) 
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[0021] mffi-4ft* ('ID ft * 

C-MjH*, Chemische Berichte 34 537, Chemische Be 
richte 29 2097) . *<DteOGtfL&bLX\t* Chemisch 
e Berichte 38 1531, Chemische Berichte35 2630, An 
nalen der Chemie 600 95-108, Annalen der Chemie 
663, Synthesis 1978 6, Journal of Chemical Societ 
y 1957 42255*<ttbtL-Cl**. *>X-f 5 

2tf7JI,*JW*Xte7$'A4l , efc*fc*l*. -f 5#V-^ 
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a 7Lra»«iz «fe y a*r & - * i=* y * 



[0021] As for imidazole ring of compound which is displayed wi 
ththeaforementioned general formula (III), it is general to 
synthesize from ami dine whichpossesses Rl andbromo 
acetophenone which possesses R3 and R4 ( for example Chem 
ische Berichte 34 537 and Chemische Berichte 29 2097). As 
other synthetic method, Chemische Berichte 38 1531 , Chem 
ische Berichte35 2630, Justus Uebigs Annalen der Chemie 
(JLACBF) 60095 to 108, Justus Liebigs Armalen der Chenie 
(JLACBF) 663, the synthesis 1978 6 and Journal of the 
Chemical Society (JCSIA) 19574225 etc are known. In 
addition, as for benzinidazole ring, it is general to synthesize 
with thedehydration reaction of o - phenylenedianine 
derivative and carboxylic acid derivative. When R2 is alkyi 
group or acyl group, imidazole alkyi halide or theacid chloride 
which corresponds under base existing can be synthesized 
easilyby fact that it reacts, or chooses starting material at time 
of the ring formation. 

[0022] It can produce composition for active optical waveguide 
of this invention, easily in thepolar organic solvent solution of 
for example fluorinated polyanic acid by mixing with agitation 
etc including electricity optical material. In this case, amount 
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used of electricity optical material makes range of 0.1 to 10 
partsbyweightvis-a-vis fluorinated polyamic acid 100 parts by 
weigl, it is desirable densely, it makes 0.5 to 5 parts by weigit, 
itisnt)redesirabledensely,itirakes0.5to3partsbywei^t 3 

especially it isdesirable densely. This amount used being too 
little, being many, electrooptical property and otheroptical 
property , there is a tendency where mechanical property , 
stability and workability etcare inferior, polymer other than 
fluorinated polyamic acid (Do not include for example fluorine 
atompolyairic acid and liquid crystal polyester or other liquid 
crystal polymer which), pinhole prevention agent , leveling 
agent, plasticizer andthe adhesion improver or other additive 
etc are made to include to composition for active optical 
waveguide of the this invention, it is possible densely. 

[0023] You explain concerning active optical waveguide of this 
invention, active optical waveguide of this invention, is used 
for for example optical matrix switch, modulator, polarizer 
and optical isolator etc. basic eirfcodirrent of optical matrix 
switch and mxiulator is shown in Figure 1 . At time of forming 
optical waveguide, general filmproduction method, for 
example spin coating method , immersion method , the doctor 
blade method , wire bar method , roller method and spray 
rrEthodetccanbeused core material of optical waveguide and 
selection of cladding to become differenceof index of refraction 
which is suited for light wavelength and application it 
shouldhave tried 

[0024] Qjrrpositionfor active optical waveguide, spin coating 
it does active optical waveguide of this invention, onthe for 
example silicon substrate, heat treatment does under nitrogen 
atmosphere and inide ring closing does fluorinated polyamic 
acidin composition for active optical waveguide and makes 
fluorinated rjolyimide, by orientation doingthe electricity 
optical material it can form While referring to Figure 2, 
concerning production of directional couplertype optical switch 
vvrnchisaoneenixxlmTentof for example active optical 
waveguide you explain As for 1 as for substrate and 2 as for 
lower electrode andthe 3 as for bottom cladding layer and 4 as 
for core layer andthe5 as for aluminum layer and 6 as for 
resist layer and 7 asfor upper part cladding layer and 8 upper 
electrode is meant, bottom cladding layer 3 whichisformed 
with fluorinated polyiiride which is a constituent of oneamong 
necessary constituent of two where it produces aluminum or 
other lower electrode 2 onthe silicon or other group sheet with 
vapor deposition method and sputtering method, etc index of 
refraction is small incornparison with core layer 4 which 
consists of composition for active optical waveguide ofthe this 
invention next, in composition for active optical waveguide of 
this invention is formed On this composition (It includes 
electricity optical material and fluorinated polyamic acid as 
necessary constituent. ) for active optical waveguide of this 
invention coating fabric isdone in predetermined thickness, core 



P.14 



JP 96041324A Machine Translation 
jh.TUfcl^7@4<D**'J-<S KB* h*7-<X7f>^ 

|=JBl*fc*K , M3 K^ffl^T-tSfi^'V K®7*^RK-T 



[0025] la^^T^ftSSaftK^G^Sfc^* 
tt, M£S&ttTl7ft3 5sfe. □PtWil^l 

XfflRSI*, 2 y m~3 tfm*S£T*fc£o 



[oo26] **wr=as^Ti*. ^^f^^tt 



[0 0 2 7] 



[0028] ttfiffl 1 

4_ 7 = ;^ijfjHS1 5gio-7i-b>v75> 



layer 4 is obtained by thermal cure doing. Next after attaching 
alurrinumlayer 5 with vapor deposition method etc, resist 
application , the prebake , exposure, development and 7 cover 
- bake are done, theresist layer 6 which patterning is done is 
obtained After removing aluminum which is not protected by 
resist layer 6 with thewet etching , polyimide layer of core 
layer. 4 which is not protected with alurrinumlayer 5 isremoved 
with dry etching . aluminum layer 6 which remains is removed 
with wet etching, upper part cladding layer 7 is formedmaking 
use of polyimide which is used for aforementioned bottom 
cladding layer 3formation on this, upper electrode 8 is formed 
and on rjredeterrrined core layer 4 with vapor deposition 
method and sputtering method etclastly through mask pattern 
directional coupler type optical switch is acquired 

[0025] Orientation to do electricity optical material which is in 
eluded in core layer in theaforementioned active optical 
waveguide, poling etc should have been done. While applying 
doing for example electric field, heating, while doing 
irridization withthe irride ring closing , orientation is possible 
electricity optical material simultaneously. In applying method 
of electric field, providing electrode, method of doing, static 
charge is done method etc which can list surface with the 
corona discharge. Strength of electric field makes 105 V/cm, it 
is desirable densely, itmakes above 106 V/cm, it is more desirable 
densely. In addition, imidization is done with inide ring closing 
and after making thefluonnated polyimide which is a final 
construction, heating to temperature of Tg or higher in 
ttosincluding electric field, orientation electricity optical 
material also it is possible to do. waveguide, usually, with 10 
mtol5 mwidth,isformedwithheightof3 mto4 m, 
partem interval is 2 mto 3 m extent. 

[0026] Regarding to this invention, core layer of optical waveg 
ui^itcanusefOTtteanyorbothof cladding layer fluorinated 
polyimide which possesses nicest heat resistance inthe plastic. 
In addition, compound which is displayed with General Formula 
(I) which is aelectricity optical material which is superior in 
heat resistance is contained in theaforementioned fluorinated 
rxdyinide. 

[0027] 

[Working Example(s)] Below, this invention furthermore is ex 
plained in detail with Working Example, but this invention is 
not something which is limited in Working Example below the . 



[0028] Production Example 1 
Synthesis of ( compound 1) 

It melted 4 - amino salicylic acid 15g and o - phenylenediarrine 
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llg indioxaneofl50rrf 3 drippedtheN^-dicyclohex>d 
carbodiinide 20g, 4 hours reacted with rcomtenperature. 
urea after rerrrmng it removed solvent, 1 hour afterheating 
with 120 °Q it refined ( yield lOg). total amount was melted in 
acetonitrile 100 ml, 3 hours reflux after doing, reaction 
nixturewas cooled including benzoyl chloride 7g, crystal 
(compound 1) 1 3g of object compound was acquired 
Furthermore , nmr and FD - MAS spectrum of this compound 
wererreasured, structure was verified 

[0029] Production Example 2 

Synthesis of ( corrpound 6) 

Whenp - nitro rjenzarnidine 10.25g suspension is done in dimst 
hylformanide 50 ni, bromo acetophenone 3.1 lg isadded, heat 
emission it did, solution of reddish brown was possible. After 
cooling this solution, it recovered solid which wasprecipitated 
including water with filtration, acquired object compound (( 
conpound 6) As for melting point 2 3 1 °C ) 2.27g. 
Furthermore , nmr and FD - MAS spectrum of this compound 
wererreasured, structure was verified 

[0030] Production Example 3 

Synthesis of ( conpound 7) 

While melting o - amino acetophenone 6.75g in acetonitrile 60 
ni, agitating including pyridine 5 ml 5 the benzoyl chloride it 
dripped, removed solvent after 3 hours leaving, and underthe 
vacuumit extracted including water and ethyl acetate, after 
dryingthe organic layer with anhydrous rmgnesiumsulfate , it 
removed solvent, crystal 9.6g of white of o - benzanide bromo 
acetophenone was acquired byjoiningsplitting/analysis doing 
alcohol. Other than replacing to o - benzamide bromo 
acetophenone 4.97g which synthesizes bromo acetophenone of 
the Production Example 2, at description above, reacting in 
same way as Production Example 2,the recrystallization doing 
with alcohol, it acquired object compound (( conpound 7) As 
for rmlting point 250 °C or higher )3.65g. Furthermore ,nmr 
and FD - MAS spectrum of this compound weremeasured, 
structure was verified 

[0031] Working Exanple 1 

Melting ( conpound 1) 1 part by weight and fluoriratedpolya 
rric acid OPI - 1005 ( Hitachi Chemical Co. make tradename ) 
1 5 parts by weight as electricity optical material which 
isproduced in aforementioned Production Example 1 inN- 
rrethyl-pyrTolidone (NMP)200 parts by wei^it, on quartz glass 
whichattaches senitransparent aluminum electrode of 100 nra 
thick spin it painted solution of theconposition for active 
optical waveguide which it acquires with rotation rate 2000 rprn, 
formed the2 mfilm In order to remove NMP solvent, 6 
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hours soft bake it did with 120 °C underthe vacuum, 
continuously formed seratransparerit aluminum electrode of 
1 00 nm thick on theaforementioned film and produced sample 
ofsandwitchtype. While applying doing voltage of 400V 
between electrode, whileheating sample to 250 °C (polling 
temperature) with heating rate of 2 °C per rninme^furthermore, 
applying doing voltage of 400V while 1 hourkeeping with same 
temperature, after that, applying doing thevoltage of 400V 
cooling to roomternperature, it produced active optical 
waveguide test sample (Here, including only core which 
corresponds to portion of thecore layer 4 in Figure ? , there are 
not any which hit to cladding. ). 

[0032] Making use of measuring apparatus which is shown in Fi 
gure 3 heat stability wasinspected concerning aforementioned 
active optical waveguide test sample. As for this equipment 
with electricity optical constant measuring apparatus, as for 
measurement method it is almostsame as method which is stated 
in CC. Te ng and HT.Man, Applied Physics Letters 
56(18)1734(1990). measuring apparatus which is shown in 
Figure 3, following way is sorrEthingwhich is constituted After 
passing polarizer 10, designating light from He - Ne laser 9 as 
the linearly polarized light , in order for normal direction of 
sample 1 1 and angle whichthe beam axis forms to become , 
transmitting sample 1 1 whichis tilted, it detects with detector 
(photodiode)14 through Babinet * Sovietray ^ compensation 
child 12 and photodetector 13. light intensity which is detected 
is measured with direct current voltmeter 16 and lock-in 
amplifier 15as voltage. When measuring, in order 
photodetector turning, to become maximum of tliedirect 
current voltage which is measured with direct current voltmeter 
16 and value of 1/2 ofdifference of value of least, it sets angle 
of transmission axis ofthe photodetector. When with 
oscillator 17 frequency 1 KHz and alternating current voltage 
10V applying are done mthesarnple 1 1, with electricity optics 
effect, also output signal modulation is done with thel KHz. 
alternating current component of this time with lock-in 
amplifier 15, direct current component is measured with 
thedirect current voltmeter 16. When measuring constant 
voltage with lock-in amplifier 15 and direct current voltmeter 
16 is defined therespective Vm, V, electricity optical constant 
r33 is sought fromthebelow-mentioned Formula (1). 



[an 



2 7cV f Vn 2 



(n 2 -sin 2 0) a/2 1 

x 

(n 2 -2sin 2 0) sp*6 

Vt:m$£<omj£ 10V 



[Mathematical Formula 1] 



(1) 
3 3nm 

te 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detrirnent fromits use. WWW: htto://www.intlscience.com Tel:80O430-5727) 



JP 96041324A Machine Translation 

ttli7K-y>^lSaa)ttSi*«»r33(0)i:fflg1 5 

*«»r3,(T)MSL, mHBr 33 (0)i r 33 (T)^ 
bTIBSC (2) $El*T*»fcftft*d(T)frP>ML 



Furthermore, it measured index of refraction n with refractome 
ter of Abbe, thermal stability 2 50 hours after leaving, 
measured electricity optical constant r33(T) of sample inthe 
electricity optical constant r33(0) immediately after polling, 
and constant temperature tank of temperature 1 50 °Cappraised 
from retention d(T) which was sought making use of thebelow- 
mentioned Formula (2) from aforementioned r33(0) and 
r33(l)showed result in Table 1. 



[*2] 

dCT) = r a a(T)/r 3a (0)X10 0 (2) 



[Mathematical Formula 2] 
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[0033] Working Example 2 to 5 

It used in Working Example 1 ( compound 1) with replacing to 
polyamic acid OPI - 1005, it produced theactive optical 
waveguide test sample making use of electricity optical material 
and fluorinated polyamic acid ( Hitachi Chemical Co. make) 
which it shows in the Table 1 , to similar to Working Example 1 , 
appraised retention d(T) of electrooptical property,showed 
result in Table 1. 

[0034] Comparative Example 1 

It used in Working Example 1 ( compound 1 ) with replacing to 
fluorinated polyamic acid OPI - 1005, other thandesignating 
polling terrperature as 150 °C making use of 4 - (N- ethyl -N- 
(2 - hydroxyethyl)) - amino - 4' - nitro azobenzene (Disperse 
Redl) and rx)lymsthylnTethacrylate (PMMA) solution (1 2 
wt%) which it shows in Table 1 , itproduced active optical 
waveguide test sample with as similar to Working Example 1 , 
appraised retention d(T)of electrooptical property, showed 
result in Table 1. It just heats electrooptical property, to 100 
°C75%it disappeared 

[0035] 

[Table 1] 
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[Effects of the Invention] Composition for active optical wave 
guide of this invention gives satisfactory transparent filmtothe 
optical . active optical waveguide which is produced making use 
of cornposition for active optical waveguide ofthe this 
invention in thermal very in stability, is preferred ones in order 
toproduce optical switch and modulator or other electricity 
optical element, thermal stability which is needed at time of 
optical waveguide fabrication by using compoundwhich is 
displayed with fluorinated polyinide and General Formula (I) 
which are superior inthe heat resistance improves. 
Furtherrrore, cost reduction of optical waveguide is possible 
with benefit that,canbe produced large surface area optical 
waveguide easily with spin coating method . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Basic entailment of optical matrix switch and mod 
ulator. 

[Figure 2] Explanatory diagram of active optical waveguide fabr 
icationstep. 

[Figure 3] Explanatory diagram of measuring apparatus of elect 
ricity optical constant which is used with Working Example and 
Comparative Example. 

[Explanation of Reference Signs in Drawing] 

1 substrate 

2 lower electrode 

3 bottom cladding layer 

4 core layer 

5 alinTinum layer 

6 resist layer 

7 upper part cladding layer 

8 upper electrode 

9 He -Ne laser 

10 polarizer 

11 sample 

12 / \ C * * Soviet ray ^- compensation plate 
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13 photodetector 

14 detector 

15 lock-in amplifier 

16 direct current voltmeter 

17 oscillator 
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[Figure 1] 
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[Figure 2] 
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